We have previously reported on a murine model in which bone repair of nonunion fractures was achieved using Mesenchymal Stem Cells (MSCs) that overexpress the recombinant human bone morphogenetic protein-2 (rhBMP-2) under tetracycline regulation (tet-off ) [1]. In this study we have utilized a novel image-based system for the biomechanical analysis of radii repaired by engineered MSCs. Micro-computed tomography (Micro-CT) is an X-ray-based microstructural imaging method that allows access to the 3-D microarchitecture of bone. Using microstructural finite element (micro-FE) models it is possible to simulate a mechanical test in great detail and with high precision. Recent advances in imaging abilities and computer resources allow calculating physiological tissue loading when micro-FE models represent whole bones. Therefore we hypothesized that micro-FE analyses based on micro-CT scans can be utilized for the biomechanical analysis of murine nonunion fractures repaired by rhBMP-2-expressing MSCs.

